INTRODUCTION THE
MANUFACTURER'S OBJECTIVE to warrant long-term thermal performance of a modified resol foam insulation led to a joint project with NRC on methodology for predicting thermal performance under field conditions. In the course of the investigation, it became apparent that the methods used in existing Canadian and American standards were not universally correlating laboratory and field performance [1, 2] . This project aimed, therefore, at developing an accelerated test procedure, predicting long-term thermal performance of this foam product and comparing it with the field measurements. The thin layers (slicing) approach developed during this project, cf. Bomberg [3] , was later applied by Kumaran and Bomberg [4] to research on sprayed polyurethane [5] . The NRC methodology includes the slicing technique originally introduced by Isberg [6] , but is much broader in many regards.
To predict long-term thermal performance under field conditions, the NRC methodology involves determination of three performance aspects: 1 In addition to agmg curves determined on thin layers stored in the laboratory, the aging curves are also determined on thin specimens exposed to thermal and humidity gradients. As work was performed before the development of the current methodology, the effects of environmental conditions were not measured on slices but on full thickness boards.
MATERIALS AND METHODS
Three batches of modified resol foams, sampled over a period of two months and called product 1 [7, 8] .
The Figure 1 shows aging of full boards of product 1 exposed to the above discussed environmental conditions. While aging is somewhat faster under the highest thermal gradient (dry cube) than under humid cube, the difference is not sigmficant. The difference between the isothermal and thermal gradient conditions is, however, substantial. Figure 1 shows that when one side of the foam is exposed to elevated temperature (dry and wet cube exposures), the foam ages much faster. This effect lasts for a period of 6-8 months only. After this period, the rate of change in all the curves shown in Figure 1 Assuming that the thin foam layer is homogenous, the aging curve established on a thin specimen can be transformed into that corresponding to another thickness of the foam by means of scaling technique [3] . For instance, the thickness of tested core slices varied between 2.3 and 11.1 mm (Table 1) , while results shown in Figure 2 correspond to the reference thickness of 10 mm. As Figure 2 shows no systematic differences amongst the recalculated aging curves, one may conclude that scaling may be applied for the cores of this foam product.
If the differences between aging curves are small, it is easy to select the representative aging curve [4] . For instance, as shown in Figure 2 , the aver- Table 2 . Since for the surface layers an average thickness of the destroyed surface layers was 0.2 mm, the effective thickness of the surface layers was 0.4 mm less than the geometrical one. Figure 3 shows results of thermal resistivity measurements on six surface specimens, prepared from batches 791, 792 and 793 and recalculated to the reference thickness of 10 mm. Figure 4 , is used for further calculations. The actual thermal resistivity for product 1 is obtained as a product of the aging factor determined from the normalized, representative aging curve and the mean initial thermal resistivity. The initial resistivity values for product 1 are listed in Table 3 . Using the normalized, representative aging curve and the mean value of initial thermal resistivity, the prediction of aging can be obtained for the actual product. The actual board thickness varied from 40 to 42 mm and the mean thickness was approximated as 41.4 mm.
To compare aging of 10 mm (reference thickness) and 41.4 mm thick layers, the scaling factor of (41.4/10)2 = 17.1 is used. For a specified period, e.g., four years (1600 days) of full thickness board aging, the scaling factor of 17.1 will transform it into the period of 1600/17.1 = 94 days aging of the reference thickness. The aging factor, found from the representative aging curve at the 94 day period, is 0.89. The predicted four year value of thermal resistivity is 0.89 -62.4 = 55.5 (m~K)/W. 
